Let be a real Hilbert space. Let 1 , 2 : → be 1 -, 2 -strictly pseudononspreading mappings; let { } and { } be two real sequences in (0,1). For given 0 ∈ , the sequence { } is generated iteratively by +1 = + (1 − ) 1 ( ( ) + ( − ) 2 ), ∀ ∈ , where = (1 − ) + with = 1, 2 and : → is strongly monotone and Lipschitzian. Under some mild conditions on parameters { } and { }, we prove that the sequence { } converges strongly to the set ( 1 ) ∩ ( 2 ) of fixed points of a pair of strictly pseudononspreading mappings 1 and 2 .
Introduction
Let be a real Hilbert space whose inner product and norm are denoted by ⟨⋅, ⋅⟩ and ‖ ⋅ ‖, and let be a nonempty, closed, and convex subset of , respectively. Recall the following definitions. Definition 1. Let : → be a nonlinear mapping.
(1) is said to be monotone if
(2) is said to be strongly monotone if there exists a constant > 0 such that
For such a case, is said to be -strongly-monotone.
(3) is said to be inverse strongly if there exists a constant > 0 such that
For such a case, is said to be -inverse-strongly monotone.
The classical variational inequality which is denoted by VI( , ) is to find ∈ such that ⟨ , − ⟩ ≥ 0, ∀ ∈ .
The variational inequality has been extensively studied in the literature; see, for example, [1, 2] and the reference therein.
Recall that is a nonexpansive mapping of into itself; that is,
The set of fixed points of is the set ( ) = { ∈ , = }.
In 2011, Osilike and Isiogugu [3] introduced a new class of mappings, the so-called -strictly pseudononspreading; that is, a mapping : ( ) ⊆ → is -strictly pseudononspreading if there exists ∈ [0, 1) such that
for all , ∈ ( ). They showed that the class of nonspreading mappings is properly contained in the class of strictly pseudononspreading mappings.
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The iteration procedure of Mann's type for approximating fixed points of a nonexpansive mapping is the following:
where { } is a sequence in [0, 1]; see [4] . For two nonexpansive mappings and , Takahashi and Tamura [5] considered the following iteration procedure: 1 ∈ and
where { } and { } are sequences in [0, 1].
In 2010, Tian [6] introduced the following general viscosity iterative scheme for finding an element of set of solutions to the fixed point of nonexpansive mapping in Hilbert space. Define sequence { } by
where is -Lipschitzian and -strongly monotone operator and is a nonexpansive mapping on ; then he proved that if the sequence { } satisfies appropriate conditions, the sequence { } generated by (9) converges strongly to the unique solution * ∈ of the variational inequality
where = Fix( ).
In this paper, motivated by Takahashi and Tamura [5] and Tian [6] , we introduce the following iteration scheme for finding a common point of the set ( 1 ) ⋂ ( 2 ) of fixed points of a pair of strictly pseudononspreading mappings 1 and 2 :
where = (1 − ) + with = 1,2 and : → is -strongly monotone and -Lipschitzian on with > 0, > 0. Under suitable conditions, we prove a strong convergence theorem, which is different from the results of general viscosity iterative scheme in [6] .
Preliminaries
We need some facts and tools in Hilbert space which are listed as in the following lemmas.
Definition 2.
A mapping is said to be demiclosed, if for any sequence { } which weakly converges to , and if the sequence { } strongly converges to , then ( ) = .
Definition 3.
: → is called demicontractive on , if there exists a constant < 1 such that
Remark 4. Every -strictly pseudononspreading mapping with a nonempty fixed point set ( ) is demicontractive (see [7, 8] ).
Remark 5 (see [9] ). Let be a -demicontractive mapping on with ( ) ̸ = 0 and
(A1) -demicontractive is equivalent to
Remark 6. According to − = ( − ) with being a -strictly pseudononspreading mapping, we obtain
Proposition 7 (see [3] ). Let be a nonempty closed convex subset of a real Hilbert space , and let : → be astrictly pseudononspreading mapping. If ( ) ̸ = 0, then it is closed and convex.
Proposition 8 (see [3] ). Let be a nonempty closed convex subset of a real Hilbert space , and let : → be a -strictly pseudononspreading mapping. Then ( − ) is demiclosed at 0.
Lemma 9. Let be a real Hilbert space. The following expressions hold:
Lemma 10 (see [10] ). Let be a closed convex subset of a Hilbert space , and let : → be a -strictly pseudononspreading mapping with a nonempty fixed point set. Let ≤ < 1 be fixed, and define : → by
Then ( ) = ( ).
Lemma 11 (see [11] ). Assume { } is a sequence of nonnegative real numbers such that
where { } is a sequence in (0, 1) and { } is a sequence in R such that
Then lim → ∞ = 0.
Lemma 12 (see [12] ). Let {T } be a sequence of real numbers that does not decrease at infinity, in the sense that there exists a subsequence {T }
≥0
of {T } which satisfies T < T +1 for all ≥ 0. Also consider that the sequence of integers { ( )} ≥ 0 is defined by
Then { ( )} ≥ 0 is a nondecreasing sequence verifying
and one has 
Main Results
Let be a nonempty closed convex subset of a real Hilbert space , and let 1 , 2 : → be 1 -, 2 -strictly pseudononspreading mappings with nonempty fixed point set Ω = ( 1 ) ⋂ ( 2 ). Let be a -Lipschitz mapping on with coefficient > 0. Assume that the set Ω is nonempty. Since Ω is closed and convex, the nearest point projection from onto Ω is well defined. Recall that : → is -strongly monotone and -Lipschitzian on with > 0, > 0. Lemma 14 (see [13] ). Let be a real Hilbert space and let be a -Lipschitzian and -strongly monotone operator with > 0, > 0. Let 0 < < (2 / 2 ) and = ( − ( 2 /2)). Then for ∈ min{1, (1/ )}, − is in contradiction with constant 1 − .
Lemma 15. Let be a -strictly pseudononspreading mapping on , and
= (1 − ) + with 0 < < < 1/2. Then
Proof. For , ∈ , we have
Remark 16. If = ∈ ( ) and from Lemma 15, we can easily claim that ‖ − ‖ ≤ ‖ − ‖, ∀ ∈ . 
where = (1 − ) + with 0 < < < 1, = 1, 2. Then { } converges strongly to the unique element
which equivalently solves the following variational inequality problem:
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Proof. Let * ∈ Ω. According to Remark 16, we have
From (22), we obtain
And, from Lemma 14, we also obtain that
Together with (26) and (27), we obtain
Putting 1 = max{‖ 0 − * ‖, ‖ ( * )− * ‖}, we clearly obtain ‖ − * ‖ ≤ 1 . By induction, we can deduce that { } is bounded and the sequences { ( )} and { }, = 1, 2, are also bounded.
Next, we show the following estimation:
where T =‖ − * ‖ 2 and > 0 is chosen so that
From Lemma 15, we obtain
By (25) and (31), we get
Consequently,
and the desired inequality (29) follows. Finally, we show lim → ∞ T = 0 by considering two possible cases. Case 1. {T } is nonincreasing sequence with some ≥ 0 . In this case, {T } is then convergent because it is also nonnegative (hence it is bounded form blow). From (29), we have 
which implies 
Using the demiclosedness principle (Proposition 8) and (35), we know that ( ) ∈ Ω; hence lim sup
It then follows from (29) that
According to Lemma 11, we obtain lim → ∞ T = 0.
Case 2. Suppose there exists a subsequence {T } ≥0 of {T } ≥0 such that T ≤ T
+1
for all ≥ 0. In this situation, we consider the sequence of indices { ( )} as defined in Lemma 12. It follows that T ( +1) − T ( ) > 0, which by (29) amounts to
In a similar way to Case 1, we obtain lim sup
From Lemma 12 and (29)
for all > 0 . Taking lim sup in this inequality, we obtain lim → ∞ T ( ) = 0. Moreover, it follows from (22) that 
So, by Lemma 13, it is equivalent to the fixed point equation
Remark 18. For a nonspreading mapping , we have = 0 in Theorem 17 to obtain the following corollary. 
